Hypogeic mealybugs, identification key, Rhizoecus, South America, taxonomy Correspondence
Introduction
The rhizoecine mealybugs, formerly included in the Pseudococcidae, were elevated to family status, i.e., the Rhizoecidae (Hemiptera: Coccomorpha) by Hodgson (2012) . The Rhizoecidae are mealybugs that mostly live underground and feed on plant rootlets and are commonly known as "root mealybugs" or "ground mealybugs" (Williams 1998 ). The family includes 238 extant species belonging to 19 genera (García Morales et al 2016 , Tanaka 2016 ) of which 69 species have been recorded from the Neotropical Region (Williams & Granara de Willink 1992 , Kozár & Konczné Benedicty 2007 , García Morales et al 2016 , Ramos-Portilla & Caballero 2016 . The associated host plants of the rhizoecid mealybug species are often not clearly understood, and when they are known from different host plants, it is unclear whether they have any preference for any plants. According to the collecting method, specimens are often found loosely in the soil, not feeding on any host, and sometimes the same species may
Material and Methods
The specimens described and recorded in this study were all obtained from soil samples deposited in the Hungarian Natural History Museum (HNHM) collection (over 5000 samples in total). The samples were extracted by Berlese funnel, an apparatus widely used to extract living organisms, particularly arthropods, which works by creating a temperature gradient over the sample, such that mobile organisms will move away from the higher temperatures and fall into a collecting vessel, where they are preserved for examination (Southwood & Henderson 2000) .
Specimens were prepared for light microscopy using the slide-mounting method discussed by Kosztarab & Kozár (1988) . The morphological terminology used follows Williams (2004) , Kozár and Konczné Benedicty (2007) , and Ramos-Portilla (2014) .
All measurements and counts were taken from all the available material and the values are given as a range for each character.
Type material is deposited in the Plant Protection Institute, Centre for Agricultural Research, Hungarian Academy of Sciences (PPI) .
Distribution data for each species have been provided, with new country records signed with an asterisk. For the host plant list of each species, see García Morales et al (2016) .
Result and Discussion

Rhizoecus Künckel d'Herculais
Type species: Rhizoecus falcifer Künckel d'Herculais, 1878, by monotypy Neorhizoecus Hambleton, 1946 Radicoccus Hambleton, 1946 Body of adult female elongate to round, usually membranous. Anal lobe poorly or moderately developed, often bearing 3 long apical setae (1 ventral, 2 dorsal), or with numerous short setae. Antennae often placed close together, short, strongly geniculate, each 5 or 6 segmented, segments 2-5 often wider than long, last segment usually longer than wide; in species with 6-segmented antennae, the fifth segment has 1 falcate sensory seta and 4 falcate setae on the sixth antennal segment. In species with 5-segmented antennae, there are usually 5 falcate setae on the terminal segment and 1 falcate seta at the apex of the preapical segment. Labium longer than wide. Legs well developed, tarsus usually shorter than tibia, often with spine-like setae on inner margins, tarsus tapering, with a pair of knobbed digitules at apex. Claw slender and elongate, with short setose or knobbed digitules. Eyes present or absent. Circuli if present numbering 1 to 6, truncate, conical, elongate, cylindrical, or bulbous, with distal end sometimes flat, reticulated or with minute papilla-like projections. Anterior and posterior ostioles present, sometimes anterior ones absent.
Frons often with a ventral sclerotized cephalic plate, sometimes with a few setae on margin. Body setae usually short and hair-like, often extensively covering surface. Trilocular pores present. Oral collar tubular ducts and multilocular pores with 7-12 loculi present or absent. Anal ring well developed with or without long elongate triangular pores, bearing 6 hair-like setae. Internal female genital organ shows great variability in shape and size (Kozár & Konczné Benedicty 2007) . Rhizoecus granaradewillinkae Kaydan & Szita sp. n. (Fig 1) Material examined. Costa Rica: Holotype: 1 female-Alajuela Province, Arenal volcano, Northern slopes, rainforest, moss from trees, 400-500 m a.s.l., 16.01.1993, leg. Balogh J (HNHM CR93.B108; PPI: 12837) Distribution. Costa Rica Description. Slide-mounted adult female Adult female. Body elongate-oval, 0.6 mm long, 0.3 mm wide. Eyes marginal, 8-10 μm wide. Antenna 5 segmented, 115-120 μm long, with 4 fleshy setae, on apical segment each seta 25-28 μm long; apical segment 40-43 μm long, 22.5 μm wide, with apical setae each 25-28 μm long. Clypeolabral shield 75 μm long, 70 μm wide. Labium 3 segmented, 50 μm long, 45 μm wide. Anterior spiracles each 15-18 μm long, 7-10 μm wide across atrium; posterior spiracles each 20-25 μm long, 7-10 μm wide across atrium. Legs well developed, length data for posterior legs: coxa 45-60 μm, trochanter + femur 90 μm, tibia + tarsus 102-105 μm, claw 15-18 μm. Ratio of lengths of tibia + tarsus to trochanter + femur 1.13-1.16:1; ratio of lengths of tibia to tarsus 1.00-1.40:1; ratio of length of hind trochanter + femur to greatest width of femur 2.00-2.04:1. Claw digitules spine-like, 5 μm long. Anterior ostioles not detected; posterior ostioles without trilocular pores and with only 3 setae. Anal ring 40.0 μm wide, bearing 6 setae, each seta 75-95 μm long Dorsum. Derm membranous, without any cerarii around body margin. Setae on anal lobe hair-like, each 40-45 μm long; body setae short, flagellate, each 10-25 μm long, scattered on the head, thorax, and abdominal segments. Trilocular pores each 2.0-2.5 μm in diameter, scattered over the entire body. Multilocular disc pores on abdominal segments as follows: segments I-III, 27; IV, 9; V, 8; VI, 8; VII, 9; VIII + IX, 0; and about 74 scattered on the head and thorax; each pore 9-10 μm in diameter. Tritubular ducts, each duct 7-8 μm wide at mid-width, on abdominal segments as follows: segment I: 5, II: 6, III: 5, IV: 5, V: 6, VI: 5, VII: 5, VIII + IX: 2; and 30 on the thorax and head; each pore 8-9 μm in diameter Venter. Setae flagellate, each 10-25 μm long, longest setae situated medially on the head. Apical setae of anal lobe each 55-60 μm long. Multilocular disc pores on abdominal segments as follows: segments I-III, 30; IV, 9; V, 9; VI, 7; VII, 12; VIII + IX, 6; and scattered on the head and thorax: 84; each pore 7-8 μm in diameter. Trilocular pores, each 2.5 μm in diameter, scattered on venter. Tritubular ducts, each duct 5 μm wide at mid-width, present in a single row across abdominal segments, as follows: segments I-III, 2; IV, 6; V, 5; VI, 5; VII, 5; VIII + IX, 2
Etymology. The species was named in honor of the Argentinean coccidologist, María Cristina Granara de Willink, who made significant contributions to the knowledge of the taxonomy and fauna of South American scale insect species.
Comments. Rhizoecus granaradewillinkae Kaydan & Szita is characterized by having (i) five segmented antennae, (ii) claw digitules spine-like, (iii) only posterior pairs of ostioles present, (iv) multilocular pores present on both venter and dorsum, and (v) absence of oral collar tubular ducts on both sides. Rhizoecus granaradewillinkae is most similar to R. distinctus (Hambleton) and R. associatus (Hambleton) in having multilocular pores on dorsum and spine-like claw digitules shorter than claw, while the new species Rhizoecus granaradewillinkae differs from all the above species in lacking anterior ostioles. Ratio of lengths of tibia + tarsus to trochanter + femur 1.01-1.00:1; ratio of lengths of tibia to tarsus 0.96-1.0:1; ratio of length of hind trochanter + femur to greatest width of femur 2.30-3.1:1. Claw digitules spine-like, 3 μm long. Both pairs of ostioles present; anterior ostioles each with a total for both lips of 10-16 trilocular pores and 6-10 setae; posterior ostioles each with a total for both lips of 12-18 trilocular pores and 7-10 setae. Anal ring 45-55 μm wide, bearing 6 setae, each seta 65-90 μm long Dorsum. Derm membranous, without any cerarii around body margin. Setae on anal lobe hair-like, each 55-60 μm long; body setae short, flagellate, each 10-25 μm long, scattered on the head, thorax, and abdominal segments. Trilocular pores each 2-3 μm in diameter, scattered over the entire body. Multilocular disc pores on abdominal segments numbering as follows: segment I, 8-11; II, 10 or 11; III, 9-13; IV, 7-9; V, 5-9; VI, 0-2; VII, 0-2; VIII + IX, 0-4; 72-97 pores scattered on the thorax and head, each pore 6-8 μm in diameter. Tritubular ducts present over the entire body and form a submarginal and a median row, having 3 or 4 ducts on each abdominal segments, except on segment VIII + IX, each duct 10-12 μm wide on medial row
Rhizoecus keysensis Hambleton (Fig 2)
Venter. Setae flagellate, each 10-35 μm long, longest setae situated medially on the head. Apical setae of anal lobe each 55-60 μm long. Multilocular disc pores on abdominal segments numbering as follows: segments I-III, [42] [43] [44] IV, [13] [14] [15] V, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] VI, [23] [24] [25] [26] [27] [28] [29] [30] VII, [41] [42] [43] [44] [45] [46] [47] [48] VIII + IX, [44] [45] [46] pores scattered on the thorax and head, each pore 7-8 μm in diameter. Trilocular pores, scattered, each 2.0-2.5 μm in diameter. Tritubular ducts, each 7.5-8.0 μm wide at midwidth, present in a single row across abdominal segments, as follows: segment IV, 5; V, 7; VI, 8; on margin of segment VII, 4-6; VIII + IX, 2; I-III, 10-12; and head and thorax 10-14
Etymology. The species was named after the Hungarian acarologist, Jenő Kontschán, who gave great motivation to work on South American materials.
Comments. Rhizoecus kontschani Kaydan & Konczné Benedicty is characterized by having (i) six segmented antennae, (ii) claw digitules spine-like, (iii) anterior and posterior pairs of ostioles present, (iv) multilocular pores present on both venter and dorsum, and (v) absence of oral collar tubular ducts on both sides. Rhizoecus kontschani Kaydan & Konczné Benedicty is closely related to R. spinipes (Hambleton), The Genus Rhizoecus in South America 817
